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Figure 1. A cooperative object–oriented design.
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Figure 2. A reflective implementation of a cooperative object–oriented design.
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/ 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..*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*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/*-$ )/ 
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3.3. Cooperative Metaobjects as Generic Metaobject Classes
#%# #& "($( !'' +' # $& ')%%$&(# ( "%!"#(($# $
$$%&($#' ' "($('  "($' 	  # 
 $ ( !'' & #
' *&()!
 	 # 
 & !$! )#($#' + (  ' %&"(&' ( '((' $ (
'$(' # &&, $ %$#(&' ($ "($(' ' )' ($ '%, ( $(& "($('
+ & %&( $  $$%&($# &#' ($ ( $(& "($(' # (
"%!"#(($# $ ( "(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* ($  '% , ( %&$&""& +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 #&
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#&(  $!!$+#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$+' "($( !''  "%!"#(
)'# %#
class Coop : public Metaobj {
public:
virtual int pre() {}
virtual int coll() {}
virtual int post() {}
virtual void initialize() {}
void Reflect( ... ) {
...
// acquire objects
request( my_pid );
for ( int i=0; mobj[i] != NULL; i++ )
mobj[i]–>request( my_pid );
if ( pre() == OK ) {     // invoke pre of each object
for ( int i=0; mobj[i] != NULL; i++ )
if ( mobj[i]–>pre() != OK ) {
start = false;
break;
}
if ( start ) {     // invoke coll of each object
for ( int i=0; mobj[i] != NULL; i++ ) {
if ( fork() ) mobj[i]–>coll();
...
}
...
coll();
...
// invoke post of each object (analogously as pre)
...
}
}
// release objects (analogously as request)
...
}
void request( int pid ) { ... }
void release() { ... }
};
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class FBLoadTable : public Coop {
public:
// pre, coll and post are defined here
int pre() {
Member m1, m2, m3;
LookupMember(”flagbeltOn”, m1);
LookupMember(”plateOnBeg”, m2);
LookupMember(”plateOnEnd”, m3);
if ( !m1 && m2 && !m3 ) return 1;
else return 0;
}
int coll() {
Member m;
LookupMember(”beltOn”, m);
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m();
}
int post() {
Member m1, m2, m3;
LookupMember(”flagbeltOn”, m1);
LookupMember(”plateOnBeg”, m2);
LookupMember(”plateOnEnd”, m3);
if ( !m1 && !m2 && m3 ) return 1;
else return 0;
}
void initialize() { ... }
};
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class TLoadTable : public Coop {
public:
int pre() {
Member m1, m2;
LookupMember(”plateOn”, m1);
LookupMember(”bottom”, m2);
LookupMember(”angle”, m3);
if ( !m1 && m2 && (m3==0) ) return 1;
else return 0;
}
int coll() { }
int post() {
Member m1, m2, m3;
LookupMember(”plateOn”, m1);
LookupMember(”bottom”, m2);
LookupMember(”angle”, m3);
if ( m1 && m2 && (m3==0) ) return 1;
else return 0;
}
void initialize() { ... }
};
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